
N;\SA TECHNICAL TRtNSLATION NASA TT F_14424

PROBLEvjS OF PHYSICS OF THE ATHOSPHERE. No. 6
Tables of Contents and Figure and Table Titles

K.Ya. Kondratl~va, ed.

Translation of the Table ~f Contents,
_~ll~._ti~~~ ~~d_~~l2-~~s. Tti):e~_of the b02k:

Problemy Fiziki itmosfery, Sbornik 6 (Com
pilation 6), Leningrad: 'ILeningrad

Univers"ity" Press, 1968.

(NASA-TT-F-14424) PROBLEMS OF PHYSICS OF
THE AT~OSPHERE. NO. 6 Table of Contents
and Figure and Table Titles K.Y.
Kondratyeva (NASA) Jun. 1972 11 p CSCL

04A G3/13

"-.

N.1.TIONAL A}:;RONrl.urICS AI'JD SPACE ADIvIINISTRATION
WASHINGTON, D.C. 20546 JUNE 1~72

. '

N73-10396

Unclas
46101



Problems of Physics of the Atmosphere

(Translation of Titles, Subtitles and Captions Only)

From: Problemy Fiziki Atmosfery, Sbornik 6,Leningrad,
I~datelstvo Leningradskogo Universiteta, 1968.



- 1 -

Order of Lenin

Leningrad State University

In the name of

A. A. Zhdanov

Problems of Physics of the Atmosphere

Collection 6 .

Edited by Prof. K. Ya Kondratyev

Leningrad University Press

1968

\



- 2 -

Table of Contents
Page

K. Ya. Kondratyev, V. L. Gaevskii, B. P. Kosyrev, M. P.

Fedorova. Meteorological Research on the Lunar Surface ...••.•.•• 3

Yu. M. Timofeev. Concerning the Approximate Methods for

the Calculation of a Non-homogeneous Atmosphere •...•.••••...••••• e3

N. I. Polischvk, Yu. M. Timofeev. Concerning the Possi-

bility of Utilizing Spectral Transparency Measurements of the

Atmosphere in a Millimeter Range for Determining MOisture at

High Altitudes 29

K. E. Yakushevskaya. Angular Distribution of Long-Wave

Drifting Radiation With Various Calculation Methods of Absorp-
. .

tion Relationship to Pressure ••...•••..•.••••••••..•.••••••.••••• 35

S. D. Andreev. Methods of Investigating Moisture at High

Al titudes 44

L. S. Ivlev, O. M. Surikov. Aerostatic Measurements of

Vertical Distribution of the Atmospheric Aerosol ••.•.•.•••••••••• 59

L. S. Ivlev, G. N. Krasnoschekova, G. N. Panova, O. M.

Surikov. Experimental Methods of Investigating Atmospheric

Aerosol. I. Methods of Obtaining and Analysis of the Probe •..••• 63

L. S. Ivlev, N. S. Bursakova, O. M. Surikov. Measurement

of Atmospherical Aerosol Distribution in Near-Earth Layers .•.•••. 77

L. G. Bol'shakova, V. A. Vasil'eva. Concerning Chemi-

luminescence of Rhodamine ~••••••..•••••••••••••••••••••••••••••. 78



- 2a -

A. L. Osherovich, A. K. Suslov.· The Determination of

Ozone Contents and Transparency Oscillation in Kuhl-Sar in May,>

1966 ..............•.............................................. 86

I. Ya. Badinov, A. V. Poberovskii. Automatic Aerostatic

Spectrometer With a Diffraction Grid for Regions of 0.2 - 0.4 ,.

mlan ...•.•..•.•..•...•.••...•.•..•..•....•..•.•..••.•••...•..•.•.. 91

M. M. Kokhanovich. The Possibility of Utilizing Surface

Active Materials for Action on·Cumulus Clouds ••••••••••.•••••••.• 95



- 3 -
Page

Meteorological Research on the Lunar Surface ••••••.•..•.•••.•.••. 3

I. Equipment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3

Figure 1. Pyranometer with one (a) and two (b) semispherical

intake apparatus ~ . . . . . . . . . . . . . . . . . . . . . .. 4

Figure 2. Balance meter (pyroselenometer) ••.••.•..•••.••••• 5

Table 1. Surfac·e "8

Table 2. Temperature of the instrument housing (oK) with

L = 100 em.................................................. 9

Figure 3. Diagram of a radiative balance station of the

, lunar surface. 1. Balance (equilibrium) measure, 2.

pyronometer, 3. thermometer, 4. level,S. leads to the

measuring apparatus 12

II. Radiation Balance Calculations ••••••••••.••••••.••••••• 12

Table 3. Temperature distribution on the lunar disc at

full moon period (24 - 25 April, 1956
o., ~ = 2,8) ...••••••14

Figure 4. Temperature relationship of the central lunar

disc to a given lunation period for various \ values

(from 20 to 1,200) 15

Figure 5. Surface temperature distribution according to

latitude and longitude. Phase angle (J, = 160 , '( = 400 •••••• 15

Figure 6. Isotherms for a 22~day period recorded on

the lunar surface 16

Figure 7. Distribution of radiative balance on the lunar

equator by data obtained from [12]. 1--Socos (1 - A);

·4
2--~rT; 3--Rm.••••.••••••••••••••••••••••••••••. ·•••••••••• ~ •• 17



- 4 -

Figure 8. Distribution of radiative balance of the moon by

longitude (E--W) with <1J = 160 and'( = 400 from data in [11].

Designations are same as in Fig. 7 ..•.•.•••••..........•...•18

Figure 9. Distribution of radiative balance of the moon

according to the central meridian (S--N) by data obtained _

from [11]. Designations are the same as in Fig. 7 ...•..•••. 18

Figure 10. Distribution of individual components and

radiative balance for their types of surfaces for various

.,Y from data in [11]. Designations are same as Fig. 7 •••••• 19

Figure 11. Distribution of radiative balance on the

illtlIl1inated lunar disc 21

Concerning the Approximate Methods for the Calculation of a Non-

homogeneous AtInosphere ••••...••.•.••.•....•••..••••.••••.•••••.••• 23

Calculation Data .•........................•..........•...... 23

Conclusions .." 25

Table 1. Comparison of precise passage and functions with

those received by approximation methods (po = 1000 mb) •••••. 26

Table 2. Passage of 1000 - 200 mb, Po = 200 (Alzasser's

model) 27

Table 3. Comparison of passage functions (~ = 1, f = 0.104

cm-1 , Alzasser's model) ••••••.•••.•.•••••• ~ ••••••••••••••••. 27



- 5 -

Concerning the Possibility of Utilizing Spectral Transparency

Measurements of the Atmosphere in a Millimeter Range for Deter-

mining Moisture at High Altitudes ••.•.•....••.••••••.•••....••••• 29

Calculations of Atmospheric Transparency ~ •..•••.•••••• '•.•••• 30

Figure 1. Representation of moisture distribution in the

atmosphere, used in the calculations. 1) 7--direct, cor

responding to various models of moisture distribution in

the atmosphere. When h = 80 km, model seven reaches a

value of q = 5 . 10-2 g/g •..••••.••..••••••••••• w ••••••••••• 31

Figure 2. Influence of the apparatus with a perpendicular

instrument function on the measured passage of the atmos

phere. 1) without calculating apparatus influence; 2-

width of instrument function equal to 0.0003 cm; 3--width

of instrument function equal to 0.0007 cm•••••••.••••••••••• 32

Solving the Reverse Problem•.••.•••.••••••.•••••.•••••.••••• 32

Figure 3. Example of profile resumption of moisture for a

semi-layer atmosphere 33

Conclusions 34

Angular Distribution of Long-Wave Drifting Radiation With

Various Calculation Methods of Absol;'ption Relationship to

Pressure ' 35

Dimensions Pef and wef for an atmospheric column between

level z and 38.8 km. (650 North Lat., summer, T = 0) •••.... 38



- 6 -

Table 2. Dimension B/u (in %) for n = 1 ..•........••..•.•• 39
'\J

Table 3. Dimension ~/U (in %) for n = 0.5 ••.•••..••••••••. 39
-:u

Table 4. Dimension n/u (in %) with utilization of Curtis--\J
Godson method for band absorption 6.3 mkm H20 (4.88 - 8.70

rnkm) ••••••••••••••••••••••••••••.••••••••••••••••••••••••••• 40

Figure 1. Angular distribution of drifting radiation in

visual sighting of the earth disc for a cloudless atmosphere

(H = 300 km, 650 North lat., sununer) .•••••••••••.••••..•.•.• 40

a) spectrum region 6.4Y t 6.58 mkm; b) spectrum region 41.7

~ 45.5 mkm; 1) calculation with n = 1; 2) calculation with

n = 0.5; 3) calculation with n = O.

Figure 2. Relationship of intensivity of drifting emission
l

to the altitude of the ray over the earth's surface for a

cloudless atmosphere (650 North lat., sununer) with ho~ 0 ...

a) spectrum region 4.88 ~ 8.70 mkm; b) 18 t 40 mkm; c)

6.49 t 6.58 mkm; d) 41.7 ~ 45.5 mkm; e) 5.00 t 5.05 mkm;·

f) 17.9 t 18.5 mkm. l--calc. with n = 1; 2--with n = 0.5;

3--with n = 0; 4--calc with Curtis-Godson method ••••••••••.• 43

Methods of Investigating MOisture at High Altitudes ..•••...••••.. 44

Aerostatic Measurements of Vertical Distribution of the Atmos-

pheric Aero so1 59

Figure 1. Effective capture of aerosol particles with aero-

static impac tion " 60



- 7 -

Figure 2. Distribution of aerosol particles at the base for

first and second launch. Nrel--relative calculated concen-

tration; 1--27 July, 1966; 2--10 August, 1966 .•.•...•••.••.• 60

Figure 3. Ascent rate of coupling spheres for a first and

-
second launch. 1--27 July, 1966; 2--10 August, 1966 .••••••• 60

Figure 4. Vertical profile of computed concentrations of

aerosol particles and temperatures. 1--27 July, 1966;

2--10 August, 1966 61

'Figure 5. Distribution of aerosol particles by size for

different altitudes. 1) 17 - 21 km; 2) 8 - 10 kIn; 3) 21 -

24 km; 4) 12 - 16 kIn; 5) 3 - 5 kIn; 6) 24 ~ 27 km...•....••.. 62

Experimental Methods of Investigating Atmospheric Aerosol. I.

Methods of Obtaining and Analysis of the Probe ••••••••••••.•.• '••• 63

Evaluation of Apparatus Application for Investigation of

Atmospheric Aerosol e.••••••••••••••••••••••••••• 64

Table 1. Effectiveness of various methods of obtaining

aerosol probes .••••••.·•• ~ •••••••••.•• •••••••••••.••••••••.••• 65

. Thermo-precipitation ~ 66

Figure 1. Thermo-precipitator, 1) Housing; 2) Wire; 3)

Base layer e·.·•••••••••••••••••••••••• • 66

Gravity Precipitation ..•••••••••.••••••.•••••••••••••••••••• 67



- 8 -

Filters ' " 67

Electrostatic Precipitation .••......•••..•••.•••••••.••••••• 67

Inertial Precipitation .•••..••••.•.....•.•••••••••.•••••.••• 67

Figure 2. Impactor of a continual obtainance of probes ..••• 68

Figure 3. Cascade impactor (single action). 1, 2, 3--jet

of first, second and third cascades, respectively; 4, 6,

8--base layer of first, second and third cascades, respect~

ive1y; 5, 7, 9--objective table of first, second and third

cascades; 1D--connecting band •.••.•..••.•••••..••••..••••••.• 69

Figure 4. Effectiveness of a one-cascade impactor.

V o = 100 m/sec.; h = 0.2 IIm1 ••••••••••••••••••••••••••••••••• 70

Figure 5. Effectiveness of a tri-cascade impactor.

1, 2, 3--first, second and third cascades, respective1y ••••• 7D

Figure 6. HETZ aerosol spectrometer. 1) base layer; 2)

rotor; 3) e1ectromotor; 4) tachometer; 5) housing ••••.•.••.. 71

Optical Microscopy of Aerosol Probes 71

Figure 7. Distribution of atmospheric aerosol particles by

size. 1) f(r) = -c/r4 ; 2) experimental data ••••••.•.•••.••. 72

Electronic Microscopy of Aerosol Probes ••••••.••.••..•.•••.• 73

Figure 8. Photograph of an atmospheric aerosol, taken with

an electron micros.cope •••••••• ~ ......•••••••••.•.•••••.•••.. 74

Figure 9. Diagram of gamma-spectrometer •••••••••••••••••••• 75

Table 2. Analysis of results of particle matter •••••••••••• 75



- 9 -

Conclusions ~ 76

Measurement of Atmospherical Aerosol Distribution in Near-Earth

Layer~ 77

Concernin& Chemiluminescence of Rhodamine S••••••••••••••••.•.•.• 78

The Determination of Ozone Contents and Transparency Oscillation

in Kuhl-Sar in May, 1966 86

Figure 1. Buger's line in a district of Al = 3140 and
o

~3 = 4080A. An ozone mass is set aside on the abscissa

axis, on the ordinate--by the logarithm of the photoelectric

curren t ' 87

Figure 2. Buger
l
s line in a district of Je. 2 = 3315A••••.••••87

Figure 3. Curve of a daylight path of ultraviolet changes

of transparency. 21 May, 1966. MOscow time in hours is on

the abscissa axis. On the ordinate axis--an equivalent

value of general contents of ozone X, cm ••••••••••••••.••••• 89

Automatic Aerostatic Spectrometer With a Diffraction Grid for·

Regions of 0.2 - 0.4 mlan. · · 91

Figure 1. Schematic diagram of a spectromef¢~)~·t•••.•••••••. 92

Figure 2. Schematic diagram of the amplifier.~·.'~'.' ••• ~ ..••••• 94
,', .

< .

The Possibility of Utilizing Surface-active· ·Matetia·ls. for Action
., ~ :...' ..:. ~

\, .
on C'Uinulus Clouds '~-.. ~' ,..: ~ a • ..t:,~ ':•. ~ ~ •••••• 95

" ,. ~:~.~J~~..;~ ~..~> o'

Vertical distribution of velocities of anabatic flows in

clouds, sub·.ected to this activity: q7
Atil M/ce" AtII M/ce/( . • --

(I ~ 76'" 2 liM" : 6 - liZ > 2 KM . (I: 1 - 9 VIII 19G3 r.; )1 - 28 V11l 1965 r.; J - 30 IX .1966 r. 6: 1- 14 IX 19G3 r.;

. . . .', - ISIX 196-1 r.: 3 -·23 IX 1966 r.


